Structural and kinetic properties of chymotrypsin from Atlantic cod (Gadus morhua). Comparison with bovine chymotrypsin.
1. Two chymotrypsins with isoelectric points pI 6.2 and 5.8 were purified from the pyloric caeca of Atlantic cod using a phenyl-Sepharose column and chromatofocusing chromatography. The apparent molecular weight was 26,000 as judged by SDS-polyacrylamide gel electrophoresis and gel filtration. 2. The cod enzymes differed from bovine chymotrypsin in having a slightly higher molecular weight and more acidic pI points. N-terminal amino acid sequence analysis of cod chymotrypsin B showed considerable similarity with bovine chymotrypsin. 3. Heat stability and stability towards acidic pH were reduced in the cod enzymes. Generally, the cod and bovine chymotrypsins responded similarly to various protease inhibitors. However, the cod chymotrypsins were less sensitive to aprotinin inhibition but more sensitive towards soybean trypsin inhibitor and cysteine. 4. Kinetic properties were examined and the cod enzymes found to be more active towards both ester (N-benzoyl-tyrosine ethyl ester) and amide (N-benzoyl-tyrosine-p-nitroanilide) substrates. The observed differences in kinetic properties are indicative of an adaptive response towards the low temperature environment in which the cod lives.